Supplementary Discussion
Since our observed EPR spectra show both superoxide and hydroxyl radical adducts in solution with photoexcited CdTe-2.4 and we know that CdTe-2.4 should be unable to directly produce hydroxyl radical due to the energetic position of its valence band (Fig. 1b) (16), we conducted further studies to confirm the tuning of CdTe-2.4 to produce superoxide. We tracked the EPR signal following the light activation of CdTe-2.4 suspension in water, and quantified the signal from each radical as a function of time after the initial light stimulation ( fig. S1 ). Immediately following photoexcitation, the observed signal showed the characteristic peaks of DMPO-OOH and DMPO-OH adducts indicating the presence of both superoxide and hydroxyl radicals at early time points (Fig. 1c) . As time progresses, the fraction of superoxide decreases such that 1-2 min after light exposure, superoxide is present in minimal amounts. Correspondingly, there is an increasing signal contribution from hydroxyl adducts. Since CdTe-2.4 is engineered to produce superoxide, we hypothesized that the observation of hydroxyl DMPO-OH adducts was due to either formation of hydroxyl radicals free in solution by the dismutation of superoxide radicals or due to spontaneous direct conversion of DMPO-OOH to the more stable DMPO-OH.
Using pseudo-first order kinetics for the dismutation and quenching of radicals, due to excess reactants, a simplified kinetics of the superoxide dismutation and measurement of respective superoxide and hydroxyl adducts can be modeled as
where k1 is pseudo-first order dismutation rate of superoxide radical to hydroxyl, k2 is pseudofirst order quenching rate of hydroxyl radical, k3 and k5 are respective rates of superoxide and hydroxyl adduct formation with DMPO (assuming excess DMPO in solution), and k4 and k6 are respective rates of DMPO adduct disintegration to respective radicals in solution. Since k4, k6 << k1, k2, k3, k5 and k1, k2 > k3, k5 (37-40), the pseudo-first order kinetics simplifies to observable DMPO adduct kinetics in our experiments
Since superoxide adduct on disintegration to superoxide free-radical can dismute to give hydroxyl radicals and a fraction of which will form the DMPO-OH adduct observed in our measurements (our measurements indicate k4>k6).
To probe whether the DMPO-OH adduct is formed from the dismutation of the DMPO-OOH adduct or from superoxide free radicals in solution we repeated the experiment in the presence of dimethyl sulfoxide (DMSO). Hydroxyl radicals can attack the sulfur of DMSO and release methyl radicals into solution, which can then be detected by DMPO. Immediately after light stimulation of CdTe-2.4 QDs in 10% DMSO, we observed characteristic features of DMPO-CH3 in the acquired spectra, which become a dominant species over time at the expense of DMPO-OH and DMPO-OOH ( fig. S20 ). This clearly indicates that hydroxyl radicals are formed freely in solution and that the observed DMPO-OH adducts are not due to conversion of DMPO-OOH.
We further investigated the hypothesis that superoxide radicals are formed first, and further dismute to generate hydroxyl radical by repeating the EPR experiment for CdTe-2.4 in presence of the superoxide scavenging enzyme superoxide dismutase (SOD). SOD oxidizes the superoxide radicals to molecular oxygen and should stop the formation of DMPO adducts and cause diminished EPR signal. Immediately following light-activation in the presence of SOD enzyme we observed a strong attenuation (~95% decrease) in spectral intensity as compared to in the absence of SOD. After 8 min the signal is nearly undetectable ( fig. S20 ). As both superoxide and hydroxyl radical signals were diminished, it can be concluded that the hydroxyl radicals are formed through a dismutation pathway starting from superoxide, and not through the direct oxidation of water via the photogenerated hole from CdTe-2.4. This observation is also confirmed using cyclic voltammetry measurements, where cycling CdTe-2.4 through complete redox cycles shows peaks corresponding to superoxide and hydroxyl radicals ( fig. S20 ).
However, direct hole injection into CdTe-2.4 does not lead to the broad peak attributed to hydroxyl radicals, and removing the redox half-cycle for formation of superoxide radical leads to rapid decay in the hydroxyl peak.
The simplest route of superoxide formation would involve the direct electron transfer from CdTe-2.4 to dissolved oxygen. To test superoxide radical formation from oxygen as the primary step we partially removed dissolved oxygen by degassing the water used in filtration and resuspension of CdTe-2.4 by bubbling nitrogen through it for 90 min. As in the presence of SOD, the initial radical signal was strongly attenuated under the same measurement conditions, thus confirming the initial radical source as oxygen (~80% decrease, fig. S20 ). The experimental results confirm that CdTe-2.4 is tuned to produce superoxide radicals which are likely formed first after interaction of oxygen and over time dismute in solution to hydroxyl radicals. fig. S1 . White represents a missing value for cases where the monotherapy treatment yielded a OD at 8 h that was less than 0.1. n=3 for each representation. It is notable that most antagonistic interactions observed occur at low monotherapy concentrations. 
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